Import of proteins into mitochondria. Energy-dependent, two-step processing of the intermembrane space enzyme cytochrome b2 by isolated yeast mitochondria.
Import of in vitro-synthesized cytochrome b2 (a soluble intermembrane space enzyme) was studied wih isolated yeast mitochondria. Import requires an electrochemical gradient across the inner membrane and is accompanied by cleavage of the precursor to the corresponding mature form. This conversion proceeds via an intermediate form of cytochrome b2, which can be detected as a transient species when mitochondria are incubated with the cytochrome b2 precursor for short times or at low temperatures. Conversion of the precursor to the intermediate form is energy-dependent and catalyzed by an o-phenanthroline-sensitive protease located in the soluble matrix. The intermediate is subsequently converted to mature cytochrome b2 in a reaction which is o-phenanthroline-insensitive and requires neither an energized inner membrane nor a soluble component of the intermembrane space. Whereas mature cytochrome b2 is soluble, the intermediate formed by isolated mitochondria is membrane-bound and exposed to the intermembrane space. The same intermediate is detected as a transient species during cytochrome b2 maturation in intact yeast cells (Reid, G. A., Yonetani, T., and Schatz, G (1982) J. Biol. Chem. 257, 13068-13074). The in vitro studies reported here suggest that a part of the cytochrome b2 precursor polypeptide chain is transported to the matrix where it is cleaved to a membrane-bound intermediate form by the same protease that processes polypeptides destined for the matrix space or for the inner membrane. In a second reaction, the cytochrome b2 intermediate is converted to mature cytochrome b2 which is released into the intermembrane space. The binding of heme is not necessary for converting the intermediate to the mature polypeptide.